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(54) Digital signal decoding apparatus 

(57) A digital signal decoding apparatus prevents 
errors which cannot be corrected sufficiently by error 
correction from reflecting on a decoded signal. An 
uncorrectable error part of a digital signal or a data part 
including the error part is deleted (14), replaced with a 
special code (D ES ) including a synchronous code, and 
output to decoding means (16). Because the decoding 
means, which is capable of identifying the synchronous 

/12 



code, can also identify the special code, proper error 
processing can be executed by confirming the presence 
of errors at the time of decoding. Therefore, by using the 
decoding means, it is possible to prevent errors that 
cannot be sufficiently corrected from reflecting on the 
decoded signal. 
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Description 

This invention relates to digital signal decoding 
apparatus, and particularly (but not exclusively) to dig- 
ital signal decoding apparatus to be used for a record- s 
ing/reproductng apparatus for recording or reproducing 
a moving picture signal on or from a recording medium 
such as a magneto-optical disc or magnetic tape, and 
for a receiver of a television conference system for 
transmitting or receiving a moving picture signal through 10 
a transmission path. 

A proposed system for transmitting a moving pic- 
ture signal to a remote place such as a television confer- 
ence system, visual telephone system, or broadcast 
system has used a method of compressing and encod- 75 
ing a video signal by using line correlation or inter-frame 
correlation between video signals in order to efficiently 
use a transmission line. For example, by using line cor- 
relation, it is possfole to compress a video signal by an 
orthogonal transformation (e.g., DCT (Discrete Cosine 20 
Transformation)) encoding processing. Moreover, by 
using inter-frame correlation, it is possible to further 
compress the video signal. 

In general, there is not a very large change 
between pictures of temporally adjacent frames. That is. 25 
when calculating the difference between them, the dif- 
ference signal is small. Therefore, the difference signal 
is encoded and the encoded value is compressed. How- 
ever, transmitting only the difference signal cannot 
restore the original picture. Therefore, a method is used 30 
which compresses and encodes a video signal by con- 
verting the piqture of each frame to any one of three 
frame formats of l-picture, P-picture, and B-picture. 

Figs. 1 A and 1 B show the above encoding method. 
In the case of this compressing and encoding method, a 35 
series of frame groups are processed every 17 frames 
(frames F1 to F1 7). This processing unit is referred to as 
a group of pictures. The group of pictures are encoded 
to l-picture, B-picture, and P-picture in order starting 
with the first frame F1 and the fourth and subsequent 40 
frames F4 to F17 are alternately encoded to B-picture 
or P-picture. 

In this case, l-picture is the picture obtained by 
directly encoding the video signals for one frame. More- 
over, as shown in Fig. 1A, P-picture is basically the pic- 45 
ture obtained by encoding the difference between the 
video signals to l-picture temporally preceding the P- 
picture or the difference between the video signals to 
temporally preceding P-picture. Furthermore, as shown . 
in Fig. 1 B. B-picture is basically the picture obtained by so 
encoding the difference between the video signals to 
the average value between a temporally preceding 
frame and a temporally following frame. This encoding 
method is referred to as the bidirectional prediction 
encoding. ss 

In this connection, B-picture uses the following 
three types of encoding methods in addition to the bidi- 
rectional prediction encoding. The first processing 
method directly transmits the data for the original frame 
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F2 as transmission data. This is referred to as inter- 
encoding which is the same processing as the case of I- 
picture. The second processing method calculates and 
transmits a difference from the temporally-following 
frame F3. This is referred to as backward prediction 
encoding. The third processing method transmits a dif- 
ference from the temporally preceding frame F1 . This is 
referred to as forward prediction encoding. 

At the time of encoding, the data encoded by the 
method for minimizing transmission data among these 
four encoding methods is used as B-picture. 

An actual encoding apparatus further converts the 
video signals of the frame format (l-picture, P-picture, or 
B-picture) to block format signals and transmits them in 
the form of bit streams. 

Figs. 2A to 2C show the block format As shown in 
Fig. 2A, V lines of the line composed of H dots for one 
line are assembled into a frame format video signal. 

The video signal of one frame is divided into N 
slices each of which comprises 16 lines. Each slice is 
composed of M macroblocks. Each macroblock is com- 
posed of a luminance signal corresponding to 16 x 16 
picture elements (dots) and the luminance signal is 
divided into blocks Y[1 ] to Y[4] each of which comprises 
8x8 dots. The luminance signal of 16 x 16 dots corre- 
sponds to color signals Cb and Cr of 8 x 8 dots. 

The decoding apparatus thus receives and 
decodes the video signal converted to a bit stream 
through a recording medium or a transmission line. If an. 
error is included in the bit stream read out from a record- 
ing medium or the like, this error part may be reflected 
on a reproduced picture or the like. Therefore, as shown 
in Fig. 3, an error detection and correction code addition 
circuit 1A and an error detection and correction circuit 
2A are conventionally provided to an encoding appara- 
tus 1 and a decoding apparatus 2 respectively so that a 
slight error can be corrected. 

The more the length of the error correction code to 
be added is increased, the more the error correction 
capacity can be increased by. a value equivalent to the 
increased length. However, because the quantity of 
transmission data increases as the code length 
increases, an error correction code with a proper length 
is normally used. Therefore, when a large data error 
occurs in a bit stream S2, the error cannot be corrected 
by the error detection and correction circuit 2A in some 
cases. In this case, there is a problem that it cannot be 
avoided that an error included in the bit stream S2 is 
reflected on the reproduced picture. 

Though these are the problems caused at the time 
of normal reproduction, there are also the following 
problems at the time of special reproduction such as 
fast-forward reproduction or quick-reverse reproduction 
of a picture in addition to the above problems. That is, at 
the time of special reproduction, the transfer unit 
(access unit of the disc, etc.) may terminate in the mid- 
dle of a macroblock. In this case, the method is used in 
which an error start code D ES including a synchronous 
code is inserted into the bit stream S2 so that a decod- 
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ing circuit can identify the end point in the macroblock. 
However, the following problem may occur in the mac- 
roblock including the error start code D ES . 

In general, an inverse quantizer constituting a 
decoding circuit and an IDCT (inverse discrete cosine s 
transformation) circuit operate in block units and a 
movement compensation circuit operates in macrob- 
locks. Moreover, the description is hereafter made by 
assuming that the bit stream S2 including an uncom- 
pleted macroblock is input to a variable-length decoding io 
circuit located at the input stage of the decoding circuit. 

As shown in Fig. 4A, in the case of a macroblock 
"1". macroblock data is completed in blocks between "1 - 
1" and "1-6". In the case of a macroblock "2", however, 
a block "2-2" is uncompleted and interrupted by the 15 
error start code D ES . 

In this case, for the macroblock "1" in which a bit 
stream is present to the end. the variable-length decod- 
ing circuit supplies a frame/field DCTflag. quantization 
scale, a prediction mode, movement vector, and 20 
frame/field prediction flag to the circuits in rear stage 
after completing the processing of the header of the 
macroblock "1" as shown in Fig. 4C. Then, as shown in 
Fig, 4D, the variable-length decoding circuit supplies 
picture data to the inverse quantization circuit whenever 25 
the processing of each block ends. 

On the other hand, when the bit stream is delimited 
as shown in the macroblock "2". the variable-length 
decoding circuit detects the delimitation of the bit 
stream by the error start code D ES including a synchro- 30 
nous code. However, because the macroblock "2" is 
uncompleted, it is impossible to complete the process- 
ing of the block "2-2". Moreover, it is impossible to com- 
plete the processing of the macroblock "2". 

However, because the inverse quantization circuit 35 
and IDCT circuit operate in blocks, their operations are 
damaged unless the processing of the block "2-2" is 
completed. Moreover, because the movement compen- 
sation circuit operates in each macroblock. the opera- 
tion of the circuit may be damaged unless the 40 
processing of the macroblock "2" is completed. 

|n this case, the method is considered in which a 
memory circuit for storing the processing results of the 
variable-length decoding circuit for one macroblock are 
provided, and then the data is supplied to a circuit in 45 
rear stage when the processing for one macroblock 
completely ends. By using this method, it is possible to 
prevent the rear-stage circuit from being broken down 
by supplying no data to the rear-stage circuit even if an 
uncompleted macroblock is present. 50 

However, because this method requires a memory 
circuit for one block after the variable-length decoding 
circuit it cannot be avoided that a circuit scale 
increases or the number of processing circuits 
increases. ^ 

According to one aspect of the invention there is 
provided digital signal decoding apparatus comprising: 
error detecting and correcting means for inputting a dig- 
ital signal through a transmission path, for correcting 



and outputting an error part included in the digital sig- 
nal, and for indicating the position of an uncorrectable 
error part by a flag signal; data replacing means for 
replacing a digitaJ signal part with the same data length 
as a special code including a synchronous code in the 
uncorrectable error part indicated by the flag signal or in 
the data part including the uncorrectable error part with 
the special code, and for outputting the special code 
when the uncorrectable error part is included in the dig- 
ital signal output from the error detecting and correcting 
means; and decoding means for inputting a digital sig- 
nal output from the data replacing means, and for 
decoding the digital signal by using the special code. 

Moreover, according to a second aspect of the 
invention there is provided digital signal decoding appa- 
ratus for inputting a digital signal through a transmission 
path to generate an output signal by using a decoded 
signal of the digital signal and a predicted digital signal, 
decoding means for outputting the predicted digital sig- 
nal instead of the decoded signal of an uncompleted 
data group with a predetermined length constituting the 
digital signal when the data group is delimited by the 
predetermined code and uncompleted. 

An uncorrectable error part or data part including 
the error part in the digital signal may be replaced with 
the special code including a synchronous code and out- 
put to the decoding means. The special code thus 
replaced may include a synchronous code, and can 
always be detected by the decoding means. Therefore, 
it is possible to realize confirmation of presence of an 
error and enor correction at the time of decoding. 

Moreover, when the predetermined-length data 
group constituting the digital signal is uncompleted 
because of its delimitation by the predetermined code, 
the decoding means outputs the predicted digital signal 
instead of the decoded signal of the uncompleted data 
group. Thereby, it is possible to obtain an output signal 
not influenced by the data in uncompleted data group 
without adding a speciaJ circuit for. processing the 
uncompleted data group. 

Embedments of the present invention described 
hereinbelow provide: 

a digital signal decoding apparatus capable of 
preventing errors included in a bit stream from reflecting 
on a decoding screen; and 

a digital signal decoding apparatus capable of 
continuing decoding without adding any circuits even for 
an uncompleted macroblock. 

The invention will now be further described, by way 
of illustrative and non-limiting example, with reference to 
the accompanying drawings, in which lite parts are des- 
ignated by like reference signs, and in which: 

Figs. 1 A and 1 B are schematic diagrams explaining 
types of pictures used to compress picture data; 
Figs. 2A to 2C are schematic diagrams explaining 
data structures of picture data; 
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Fig. 3 is a block diagram showing an example of 
previously proposed video signal encoding appara- 
tus and decoding apparatus; 
Figs, 4A to 4D are timing charts showing types of 
processing by a conventional variable-length s 
decoding circuit; 

Fig. 5 is a block diagram showing an embodiment of 
the digital signal decoding apparatus according to 
the present invention; 

Fig. 6 is a block diagram showing another embodi- 10 
ment of the digital signal decoding apparatus 
according to the present invention; 
Fig. 7 is a flowchart explaining the processing pro- 
cedure of a variable-length decoding circuit; 
Fig. 8 is a flowchart showing an example of the is 
processing procedure used for normal operation; 
Fig. 9 is a flowchart showing an example of the 
processing procedure used for special reproduction 
or data processing including an uncorrectable error; 
Fig. 10 is a flowchart showing an example of the 20 
processing procedure used for special reproduction 
or data processing including an uncorrectable error; 
and 

Figs. 1 1 A to 1 1 H are timing charts showing types of 
processing by a variable-length decoding circuit. 25 

Preferred embodiments of the present invention will 
be described with reference to the accompanying draw- 
ings: 

30 

(1) First embodiment 
( 1 -1 ) Overall constitution 

Fig. 5 shows the circuit constitution of a decoding 35 
apparatus 12. The decoding apparatus 12 have a 
decoding circuit section 13 for preventing an error from 
reflecting on an output picture by replacing an error part 
which cannot be corrected sufficiently by an error detec- 
tion and correction circuit with the error start code D ES 40 
including a synchronous code. 

The decoding circuit section 13 is constructed with 
an error detection and correction circuit 14, an uncor- 
rectable flag, conversion circuit 15, and a decoding cir- 
cuit 16. Each of these circuits is constituted as 45 
described below: 

The error detection and correction circuit i 4 detects 
presence or absence of an error included in a recording 
medium 3 or a bit stream S2 input through a transmis- 
. sion path, and corrects the error by using an error cor : so 
rection code when an error is detected. The error 
detection and correction circuit 14 used in this embodi- 
ment outputs an uncorrectable flag D E p together with a 
bit stream Dbs and informs a rear-stage circuit of an 
uncorrectable error part. . ss 

The uncorrectable flag conversion circuit 15 inputs 
the bit stream D BS and the uncorrectable flag D Ef§ and 
replaces an error part which cannot be corrected suffi- 
ciently by the error detection and correction circuit 14 
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with the error start code D ES . Specifically, an error start 
code generation circuit 15A receives the uncorrectable 
flag D EF to detect an error part which cannot be cor- 
rected sufficiently by the detection and correction circuit 
14, generates the error start code D ES when detecting 
the error part and outputs the code to a switching 
circuit 15B. In accordance with the error start code D ES , 
the switching circuit 15B replaces an error part included 
in the bit stream S2 or a data part including the error 
part and having the same data length as the error start 
code D ES with the error start code D ES . 

incidentally, if the error part which cannot be cor- 
rected sufficiently by the error detection and correction 
circuit 14 exceeds the error start code in length, a plural- 
ity of error start codes (k x D ES ) are written directly on 
the error part. 

In the case of this embodiment the error start code 
D ES is composed of a 32-bit code shown by "00000000 
00000000 00000000 00000001 10110100". Above 
code is defined by the video signal encoding method 
generally used at present, in which the initial 24 bits out 
of 32 bits serve as a synchronous code. Moreover, the 
final 8 bits serve as an attribute code indicating what the 
synchronous code represents. In this case, the bits 
"10110100" serve as an attribute code indicating an 
error. 

In this, connection, this code must not appear for 
any combination of codes in a variable-length encoded 
bit stream, and can be found under any state of decod- 
ing in the decoding circuit 1 6. 

Thus, the uncorrectable flag conversion circuit 15 
replaces the error part in the bit stream and the part 
including the error part and corresponding to the length 
of the error start code D ES with the error start code D ES . 
This is because: If the error start code D ES is simply 
inserted into the error part, the data quantity of the bit 
stream after the insertion of error start code D ES 
increases compared to that of the bit stream generated 
by an encoding apparatus by a value equivalent to the 
error start code D ES . In general, because the decoding 
apparatus is a system for controlling generation of bit 
streams while checking the capacity of a receiving 
buffer, the possibility that the receiving buffer is broken 
down cannot be avoided when the data quantity 
increases as described above. 

Moreover, if a flag is added to the error part, a buffer 
for storing the flag is needed in order to add the flag to 
a bit stream so as to sufficiently cover the error part. 
Therefore, the problem arises that the capacity of the 
buffer increases. 

However, when replacing the bit stream Das^with 
the error start code D ES as shown in this embodiment, 
bit streams equal to the number of bit streams gener- 
ated by the encoding apparatus are stored in the receiv- 
ing buffer and it is possible to prevent the receiving 
buffer from being broken down. 

Moreover, this embodiment replaces the uncorrect- 
able flag D EF with the error start code D ES just before 
the receiving buffer (17 in Fig. 6) in order to prevent the 
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capacity of the receiving buffer from increasing by stor- 
ing the bit stream and moreover the uncorrectable 
flag. 

The decoding circuit 16 is described below. The 
decocfing circuit 1 6 inputs the bit stream S3 output from 
the uncorrectable flag conversion circuit 15 through a 
receiving buffer to execute various decoding process- 
ings: variable-length decoding processing; inverse 
quantization processing; inverse discrete cosine trans- 
formation processing; and movement compensation 
processing, etc.. 

When discriminating the error start code D ES from 
the bit stream S3, the decoding circuit 16 operates so 
that a picture including errors is not output from an out- 
put terminal in accordance with a series of decoding 
processings. 



(1-2) Brief Description of Decoding Processings 

For the above constitution, a series of decoding 
processings by the decoding apparatus 12 is described 
below. First, the decoding apparatus 12 corrects code 
errors existing in the bit stream S2 by the error detection 
and correction circuit 14 provided at the first stage. In 
this case, when there is an error part which cannot be 
corrected sufficiently by the error correction code, the 
error correction circuit 14 replaces predetermined- 
length data including the error part with the error start 
code D ES to supply the code to the decoding circuit 16. 
In this case, the decoding circuit section 13 decodes the 
bit stream S3 in order in accordance with a predeter- 
mined decoding procedure. However, when the error 
start code D ES is included, the decoding circuit section 
13 confirms the position of the code part and selects 
various processing so that no error reflects on a 
decoded picture. 

According to the above constitution, the data part 
including the uncorrectable data error is replaced with 
the error start code D ES so that the code can be dis- 
criminated by the decoding circuit section 13, so that it 
is possible to select the processing for preventing data 
errors which cannot be corrected sufficiently by the 
error detection and correction circuit 14 from reflecting 
on the decoded picture. Thereby, it is possible to realize 
the picture data decoding apparatus by which a picture 
with higher quality than conventional one can be 
obtained. 

(2) Detailed Description of the Decoding Circuit 
(2-1) Overall constitution 

A circuital example of the decoding circuit 16 
descrfoed in the preceding section is described here 
The decoding circuit 16 makes it possfole to continue 
decocfing without damaging the processing by substitut- 
ing a predicted picture for the part of an uncompleted 
macrcblock even rf the macroblock appears at the time 
of special reproduction (e.g. at the time of fast-forward 



reproduction or quick-reverse reproduction). Moreover 
in this case, because the predicted picture is substituted 
for the uncompleted macroblock. the uncompleted mac- 
roblock is prevented from reflecting on other pictures. 
5 -r^ R9 6 sn ^ anexarn P | eofthe decoding circuit 16 
The decoding circuit 16 captures the bit stream S3 of 
picture data input through the error detection and cor- 
rection circuit 14 and the uncorrectable flag conversion 
circuit 15 in the receiving buffer 17 to temporarily store 
10 the bit stream S3. 

A variable-length decoding circuit 18 is a main cir- 
cuit of this embodiment which obtains quantization step 
S4. movement vector S5, prediction mode (information 
regarding the prediction in the macroblock type) S6 
is frame/field prediction flag S7 (hereafter referred to as 
prediction flag S7), and frame/field DCT flag S8 (hereaf- 
ter referred to as DCT flag S8) by variable-length decod- 
ing the data group read out from the receiving buffer 1 7 
The variable-length decoding circuit 18 controls a 
20 rear-stage processing circuit by supplying the quantiza- 
tion step S4 among these various types of decoding 
information to the inverse quantization circuit 19 and 
^plying the movement vector S5, the prediction mode 
S6, the precfiction flag S7. and the DCT flag S8 to a 
25 movement compensation circuit section 20. Moreover 
the variable-length decoding circuit 18 supplies a DCT 
output data mask flag S9 (hereafter referred to as mas- 
ter flag S9) for preventing the corresponding picture 
data at the time of detection of the error start code D E o 
so to be written on an uncorrectable error part from output- 
ting from the final output stage to the movement com- 
pensation circuit section 20. 

The inverse quantization circuit 19 inversely quan- 
tees the picture data decoded by the variable-length 
35 decoding circuit 18 in accordance with the quantization 
step S4 supplied from the variable-length decoding cir- 
cuit 18. and outputs the inversely-quantized data to an 
IDCT circuit 21. The IDCT circuit 21 performs the 
inverse DCT processes on the data (DCT coefficient) 
40 ,nput torn the inverse quantization circuit 19. and sup- 
plies the processing result to a frame/field DCT block 
rearrangement circuit 22 constituting the initial stage of 
the movement compensation circuit section 20 The 
frame/Field DCT block rearrangement circuit 22 rear- 
45 ranges the data corresponding to a picture format 

A computing unit 23 executes the mask operation of 
a picture data S10 input through the inverse quantiza- 
tion circuit 19. the IDCT circuit 21. and the DCT block 
rearrangement circuit 22 to a macroblock to which mask 
so is designated in accordance with the instruction of the 
mask flag S9. In this case, the mask operation is 
defined as a processing for not aiding the picture data 
S10 to a predicted picture S11 supplied from a move- 
ment compensation circuit 24. or for adding the picture 
55 data S10 as zero to the picture S1 1. According to above 
mask operation, only a predicted picture is output from 
the computing unit 23 as an output reproduced picture 
S12 even if any type of picture data is output from the 
frame/field DCT block rearrangement circuit 22 
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The movement compensation circuit 24 generates 
the predicted picture S11 corresponding to the frame 
format of the picture data S1 0 supplied through the DCT 
block rearrangement circuit 22 in accordance with a pic- 
ture read out of a frame memory 25, and supplies the 
picture S1 1 to the computing unit 23. 

For example, when being l-picture. the picture data 
S10 is output from the computing unit 23 as the output 
reproduced picture S12 and stored in a forward pre- 
dicted picture section 25B of the frame memory 25 in 
order to generate the predicted picture data of the pic- 
ture data to be input nextly (the data for P- or B^icture). 

When the picture data S10 to be input is the data for 
P-picture using picture data one frame before the data 
S10 as predicted picture data and also it is the data for 
a forward prediction mode, the movement compensa- 
tion circuit 24 reads out the picture data (the data for I- 
picture) one frame before from the forward predicted 
picture section 25B of the frame memory 25. 

The movement compensation circuit 24 movement- 
compensates the picture data read out from the frame 
memory 25 in accordance with the movement vector S5 
supplied from the variable-length decoding circuit 18; 
and outputs rt as the predicted picture data S1 1 . 

The computing unit 23 adds the predicted picture 
data S11 and the picture data (difference data) S10 
supplied from the IDCT circuit 21 and outputs the addi- 
tion output as the output reproduced picture S12. 

The addition output, that is, the picture data of 
decoded P-picture is stored in a backward predicted 
picture section 25A of the frame memory 25 in order to 
generate predicted picture data of the picture data (data 
for B-picture or P-picture) to be next input. In this con- 
nection, when the picture data for P-picture is encoded 
in an inter-picture prediction mode, the computing unit 
23 directly outputs the picture data similarly to the pic- 
ture data of l-picture. Moreover, the picture data is 
stored in the backward predicted picture section 25B. 

In this case, P-picture is not output to a format con- 
version circuit (not shown) at the rear stage because it 
is a picture to be displayed next to B-picture. 

When B-picture to be next input is encoded in the 
forward prediction mode, the movement compensation 
circuit 24 reads out the picture data for l-picture from the 
forward predicted picture section 25B correspondingly 
to the prediction mode S6 and movement-compensates 
the picture data by the movement vector S5 so as to 
generate the predicted picture S1 1 . 

On the other hand, when B-picture is encoded in 
the backward prediction mode, the movement compen- 
sation circuit 24 reads out the picture data for P-picture 
from the backward predicted picture section 25A corre- 
spondingly to the prediction mode S6 and movement- 
compensates the picture data by the movement vector 
S5 so as to generate a predicted picture SV. 

Moreover, when B-picture is encoded in the bidirec- 
tional prediction mode, the movement compensation 
circuit 24 reads out the picture data for l-picture and P- 
picture from the forward predicted picture section 25B 



and the backward predicted picture section 25A corre- 
spondingly to the prediction mode S6 and movement- 
compensates the picture data by the movement vector 
S5 to generate the predicted picture S1 1 . 
s Thus, movement-compensated picture data is out- 

put from the movement compensation circuit 24 to the 
computing unit 23 as the predicted picture S11 and 
added to the output of the IDCT circuit 21 . 

In this case, however, the addition output which is 
10 output from the computing unit 23 is the picture data for 
B-picture. being not used to generate predicted pictures 
of other pictures. Therefore, the addition output is not 
stored in the frame memory 25. 

After these pictures for B-picture are output, the 
is movement compensation circuit 24 reads out the pic- 
ture data for P-picture from the backward predicted pic- 
ture section 25A and supplies it to the computing unit 
23. However. P-picture is not movement-compensated. 
In this connection, circuits corresponding to the pre- 
20 diction mode switching circuit on the side of encoding 
apparatus and DCT mode switching circuit are not 
shown in the decoding circuit 16. However, the move- 
ment compensation circuit 24 executes the processing, 
corresponding to the above circuits, that is. the process- 
es ing for returning the constitution in which line signals in 
odd and even fields are separated from each other to 
the original constitution in which the both line signals 
are mixed according to necessity. 

Though the processing of a luminance signal is 
30 described above, the same is also applied to the 
processing of a color difference signal, in this case, 
however, a movement vector is used which is obtained 
by halving a movement vector for a luminance signal 
vertically and horizontally. 

35 

(2-2) Processing for Each Macroblockby Variable- 
Length Decoding Circuit 



(2-2-1) Summary of Processing 



40 



The processings by the variable-length decoding 
circuit 18 is described below by referring to Figs. 7 to 10. 
The variable-length decoding circuit 18 starts decoding 
from step SP1 . At step SP2, the variable-length decod- 
45 ing circuit 18 decodes macroblock headers of bit 
streams which are successively input. 

Then, the variable-length decoding circuit 18 pro- 
ceeds to step SP3 to determine whether or not the error 
start code Des is present at the header part. 
so If an affirmative result is obtained (that is. when the 
error start code is present) at step SP3. the variable- 
length decoding circuit 1 8 immediately proceeds to step 
SP4 to terminate the processing of the macroblock. 
However, if a negative result is obtained (that is, 
55 when the error start code is not found), the variable- 
length decoding circuit 18 proceeds to step SP5 to 
determine whether or not the processing of macroblock 
header is terminated. When a negative result is 
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obtained, the' variable-length decoding circuit 18 returns 
to step SP2 and repeats a series of types erf processing. 

On the other hand, if an affirmative result is 
obtained (that is, if the processing of macroblock header 
is terminated), the variable-length decoding circuit 18 s 
proceeds to step SP6 to obtain the quantization scale 
S4 and DCTflag S8 and write them in the inverse quan- 
tization circuit 19 and the frame/field DCT block rear- 
rangement circuit 22. 

Then, as shown in step SP7, the variable-length w 
decoding circuit 18 processes each block following 
macroblock headers to generate picture data for each 
block 

Moreover, the variable-Length decoding circuit 18 
proceeds to step SP8 to determine whether or not the is 
error start code D ES is included. 

If a negative result is obtained (that is, if the error 
start code is not found) at step SP8. the variable-length 
decoding circuit 18 proceeds to step SP9 to determine 
whether or not the processing of all blocks is termi- 20 
nated, and repeats a series of processing in step SP7 
until the processing of all blocks is determined (that is. 
until a positive result is obtained). 

If an affirmative result is obtained at step SP9, the 
variable-length decoding circuit 18 proceeds to step 25 
SP10 to execute the normal subroutine processing. The 
detailed processing at step SP10 is described later. 
When the processing terminates, the variable-length 
decoding circuit 18 proceeds to step SP4 to terminate 
the processing of the macroblock. 30 

On the other hand, if an affirmative result is 
obtained at step SP8 and it is determined that the error 
start code is included in the macroblock. the variable- 
length decoding circuit 18 proceeds to step SP11 to 
generate a pseudo data and controls so that the 35 
processing of the macroblock is completed by output- 
ting the pseudo data as a picture data. However, unless 
the pseudo data is generated at step SP11, the decod- 
ing circuit 16 takes a lot of time to control the operation 
timing of a rear-stage processing circuit which operates 40 
in blocks or macrobiocks like the inverse quantization 
circuit 19 and thus, it cannot be avoided that the circuit 
becomes complicated. ; 

Then, the variable-length decoding circuit 18 pro- 
ceeds to step SP12 to determine whether or not a 4s 
pseudo data corresponding to all blocks is generated, 
and returns to step SP1 1 to continue generation of the 
pseudo data until an affirmative result is obtained. 

Then, if an affirmative result is obtained at step 
SP12. the variable-length decoding circuit 18 proceeds so 
to step SP13 to execute the subroutine processing of a 
macroblock including the error start code. The details of 
the subroutine processing is also described later. When 
these processings are terminated, the variable-length 
decoding circuit 18 proceeds to step SP4 to terminate ss 
the processing of the macroblock. 



(2-2-2) Subroutine Processing Executed by Macroblock 
including No Error Start Code 

Then, detailed processing procedure at step SP10 
used for normal operation is described below by refer- 
ring to Fig. 8. 

First the variable-length decoding circuit 18 starts 
processing from step SP21. Then, at step SP22, the 
variable-length decoding circuit 18 determines whether 
or not to obtain a predicted picture by using the predic- 
tion mode S6, the movement vector S5, and the predic- 
tion flag S7 of a macroblock located immediately before 
the macroblock to be processed and being currently 
predicted. 

If a negative result is obtained here, the variable- 
length decoding circuit 18 proceeds to step SP23 to set 
the DCT output data mask flag to "0" so as to designate 
the output of picture data obtained from a bit stream 
and writes the data of the bit stream in a rear-stage 
processing circuit as the prediction mode S6, the move- 
ment vector S5, and the prediction flag S7. Then the 
variable-length decoding circuit 18 terminates a series 
of operations at step SP24. 

On the other hand, when an affirmative result is 
obtained at step SP22, the variable-length decoding cir- 
cuit 18 proceeds to step SP25 to execute the process- 
ing same as that at step SP23. 

After the processing at step SP25 terminates, the 
variable-length decoding circuit 18 determines whether 
or not the prediction mode designated as the process- 
ing at step SP26 uses the picture data in the present 
picture. In an affirmative result is obtained, the variable- 
Length decoding circuit 18 proceeds to step SP24 to 
terminate the processing. On the other hand, when a 
negative result is obtained at step SP26. the variable- 
length decoding circuit 18 writes the prediction mode 
S6, the movement vector S5. and the prediction flag S7 
in a memory. 

(2-2-3) Subroutine Processing Executed by Macroblock 
including Error Start Code 



Then, the processing at the time when a macrob- 
lock is broken by the error start code D ES is described 
below by referring to Figs. 9 and 10. This processing is 
the processing to generate a predicted picture output 
instead of a bit stream picture and the following four 
methods can be considered as the generation means. 

The first method is shown in steps SP32 and SP33 
which uses a predicted picture at the spatially same 
position as a forward picture. 

The second method is shown in steps SP35 to 
SP37, which uses a predicted picture at the spatially 
same position as a picture one frame before in the dis- 
play time. 

The third method uses a predicted picture obtained 
by using the prediction mode, movement vector, and 
prediction flag of a macroblock in which the preceding 
prediction is performed. 
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The fourth method is shown in steps SP40 to SP42 
and uses a predicted picture obtained by using the pre- 
diction mode, movement vector, and prediction flag of a 
processed macroblock. 

The variable-length decoding circuit 18 starts 
processing from step SP31 in order to generate a pre- 
dicted picture by any of the these four methods. At step 
- SP32, the variable-length decoding circuit 18 deter- 
mines whether or not to use a predicted picture at the 
spatially same position as a forward picture. 

If an affirmative result is obtained here, the varia- 
ble-length decoding circuit 18 proceeds to step SP33 to 
set the DCT flag S9 to '1" and inhibit a picture from 
being output from a bit stream composed of the pseudo 
data and the like. Moreover, the variable-length decod- 
ing circuit 18 sets the prediction mode S6 to the forward 
prediction mode and a movement vector to zero. In this 
connection, the prediction flag S7 is fixed to a field or set 
the same as a picture structure is. 

When these processings terminate, the variable- 
length decoding circuit 1 8 proceeds to step SP34 to ter- 
minate the processing. 

On tie other hand, if a negative result is obtained at 
step SP32, the variable-Length decoding circuit 18 pro- 
ceeds to step SP35 to determine whether or not to gen- 
erate a predicted picture by the second method. That is, 
the variable-length decoding circuit 18 determines 
whether or not to use a predicted picture at the spatially 
same position as a picture one frame before in the dis- 
play time. 

If an affirmative result is obtained here, the 
processing of the variable-length decoding circuit 18 
proceeds to step SP36 to determine whether the picture 
type of the picture to which the macroblock belongs is I- 
picture. P-picture. or B-picture whose preceding picture 
is not B-picture. In this case, if a negative result is 
obtained (that is. the picture preceding the picture to be 
decoded is B-picture), the variable-Length decoding cir- 
cuit 18 returns to step SP32 so as to retry the determi- 
nation processing. 

On the other hand, if an affirmative result is 
obtained, the processing of the variable-length decod- 
ing circuit 18 proceeds to step SP37 to inhibit the picture 
date obtained from the bit stream from being output and 
set the prediction mode S6 to the forward prediction 
side. Also in this case, the movement vector S5 is set to 
zero because the picture data at the spatially same 
position is used. Moreover, the prediction flag S7 is fixed 
to a field or uses a flag same as a picture structure. After 
these processings terminate, the processing is termi- 
nated at-step SP34. 

However, when a negative result is obtained at step 
SP35. the variable-length decoding circuit 18 proceeds 
to stefi SP38 to determine whether or not to generate a 
predicted picture by the third method. That is. the varia- 
ble-length decoding circuit 18 determines whether or 
not to use a predicted picture obtained by using the pre- 
diction mode, the movement vector, and the prediction 



f bg of a macroblock in which the preceding prediction is 
perform ed. 

When an affirmative result is obtained here, the var- 
iable-length decoding circuit 18 proceeds to step SP39 
s to set the prediction mode S6. the movement vector S5. 
and the prediction flag S7 to the prediction mode, the 
movement vector, and the prediction flag stored in a 
memory, respectively. 

On the other hand, if a negative result is obtained at 
w step SP38. the variable-length decoding circuit 18 pro- 
ceeds to step SP40 to determine whether or not to gen- 
erate a predicted picture by the fourth method: that is. 
the variable-length decoding circuit 18 determines 
whether or not to use a predicted picture obtained by 
is using the prediction mode, the movement vector, and 
the prediction flag of a processed macroblock. 

tf an affirmative result is obtained at step SP40, the 
variable-Length decoding circuit 18 proceeds to step 
SP41 to determine whether or not the prediction mode 
20 is in a picture. If a negative result is obtained at step 
SP41, the variable-length decoding circuit 18 proceeds 
to step SP42 to set the prediction mode S6. the move- 
ment vector S5, and the prediction flag S7 read out of 
the header of the processed macroblock. 
25 When a series of these processings terminates, the 
variable-length decoding circuit 18 proceeds to step 
SP34 to terminate the processing of the present mac- 
roblock. 



30 (2-3) Decoding example 

In this section, a specific example of processing of 
the decoding circuit 16 is described in detail by referring 
to Figs. 1 1 A to 1 1 H. In this case, it is assumed that the 

35 macroblock "2" is interrupted by an error start code as 
shown in Figs. 1 1 A and a bit stream in which data of the 
macroblock is uncompleted is input to the variable- 
Length decoding circuit 1 8. 

In this case, it is assumed that the macroblock "1" 

40 includes the whole data from the block "1 -1 " to the block 
"1-6" and the macroblock data is completed. On the 
other hand, in the case of the macroblock "2", the block 
"2-2" is not completed and interrupted by the error start 
code D ES . 

45 First, the variable-length decoding circuit 18 inputs 
the macroblock '1" in which a bit stream is present to 
the end. In this case, processing the macroblock header 
of the macroblock "1" enables the variable-length 
decoding circuit 18 to supply the DCT flag S8. the quan- 

so tization scale S4. the prediction mode S6, the move- 
ment vector S5, and the prediction flag S7 to a rear- 
stage circuit arc! moreover to supply the picture data to 
the inverse quantization circuit 19 whenever processing 
each block. 

55 Actually, however, the variable-length decoding cir- 
cuit 1 8 cannot detect that a bit stream is present to the 
end for the macroblock "1" until the processing of all 
blocks is terminated by processing the blocks "1-1" to 
"1-6" in order after the processing of the macroblock 
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header "1" terminates. Therefore, it is not determined 
whether or not the data of the macroblock w r can be 
supplied to a rear-stage circuit until the processing of aJJ 
blocks of the macroblock "1 - terminates, so that the var- 
iable-Jength decoding circuit 18 outputs various flags 5 
and data at the following timing. 

First as shown in Fig. nc. the variable-length 
decocfing circuit 18 writes the quantization scale S4 and 
the DCT flag S8 among the DCT flag S8, the quantiza- 
tion scale S4, the prediction mode S6, the movement w 
vector S5, and the prediction flag S7 in the inverse 
quantization circuit 19 and the frame/field DCT block 
rearrangement circuit 22 when the processing of the 
macroblock header terminates. 

Then, the variable-length decoding circuit 18 start is 
processing in each block to obtain the decoded picture 
of each block. 

In this case, because a memory circuit for a mac- 
roblock is not prepared at the rear stage of the variable- 
length decoding circuit 18, the decoded picture data is 20 
directly supplied to the inverse quantization circuit 19. 
However, because the inverse quantization circuit 19 
and the IDCT circuit 21 at the rear stage operate 
assuming one block (8 pixels x 8 lines) as the unit, it is 
aiso possible to supply the picture data processed by 25 
the variable-length decoding circuit 18 to the inverse 
quantization circuit 19 through a memory circuit for a 
block 

The inverse quantization circuit 19, the IDCT circuit 
21 , the frame/field DCT block rearrangement circuit 22 30 
execute each processing whenever the picture data of 
each block is supplied as shown in Fig. 1 1 D. 

When the all processing of the macroblock "1 m ter- 
minates, the variable-length decoding circuit 18 outputs 
the prediction mode S6, the movement vector S5, the 35 
prediction flag S7, and the maskf lag S9, all of which are 
obtained by the macroblock header, to the movement 
compensation circuit section 20. 

In this case, because the processing by the varia- 
ble-length decoding circuit 1 8 is completed for the mac- 40 
roblock -r, the prediction mode S6. the movement 
vector S5, and the prediction flag S7 are output having 
the contents of the macroblock header n 1 " as it fe. 

In this connection, because the macroblock *r is a 
completed macroblock, the mask flag S9 output from 45 
the variable-length decoding circuit 18 is designated to 
"0" (that is, no mask). The mask flag S9 is generated at 
the timing shown in Fig. 1 1E. The above-mentioned 
processes are the processings at steps SP1 to SP10. 

The movement compensation circuit section 20 so 
executes decoding in accordance with these flags. 

The computing unit 23 receives the picture data 
through the inverse quantization circuit 19. the IDCT cir- 
cuit 21, and the frame/field DCT block rearrangement 
circuit 22 at the timing shown in Fig. 1 1F. In this case, ss 
the time difference present between the input of the 
flags and the input of data to the computing unit 23 is a 
delay time required for the processing by the movement 
compensation circuit 24. 



Then, the computing unit 23 adds the picture data 
S10 obtained from a bit stream and the predicted pic- 
ture S1 1 read out of the movement compensation circuit 
24 at the timing shown in Figs. 11F and 11G and out- 
puts the addition result as the output reproduced picture 
S12. In this case, because the designation of the mask 
flag S9 shows "absence of mask", both picture data S10 
and Si 1 are added to the macroblock "1 

Then, the processing for the macroblock -2" includ- 
ing the error start code is described below. 

The variable-length decoding circuit 18 detects an 
abnormal delimitation produced in a bit stream by the 
error start code D ES including a synchronous code In 
Figs. 11B and 11C. a case is described in which the 
error start code D ES is found in the middle of the 
processing of the block "2-2". 

The variable-Length decoding circuit 18 processes 
the macroblock header "2" and block "2-1" similarly to 
the case of the macroblock "1 The block "2-r is not a 
pseudo data. 

The variable-length decoding circuit 18 supplies the 
quantization scale S4 and the DCT flag S8 to a rear- 
stage circuit at the timing shown in Fig. 1 1C when the 
processing of the macroblock header "2" terminates 
similarly to the case of the macroblock "r. Then the 
variable-length decoding circuit 18 processes the block 
"2-1" and supplies the picture data for the block "2-1 " to 
the inverse quantization circuit 19. 

The variable-length decoding circuit 18 finds the 
error start code while processing the block "2-2". At this 
time, the variable-length decoding circuit 18 generates a 
pseudo data for the remaining part of the macroblock 
"2" where a bit stream is broken so as to complete the 
macroblock "2" taking into consideration that the inverse 
quantization circuit 19 and the IDCT circuit 21 perform 
processing in blocks and the movement compensation 
circuit 24 performs processing in macroblocks. This 
state is shown in Fig. 1 1B. 

In this case, the pseudo data composed of a value 
such as zero is output to the inverse quantization circuit 
19 as the remaining picture data of the block "2-2" in 
which the error start code is found and the picture data 
of remaining blocks "2-3", "2-4", "2-5",, and "2-6". In this 
connection, because the picture data of the macroblock 
"2" is designated by the mask flag S9 so that it is not 
used for operation in the computing unit 23. it is possible 
to use any value except zero as the value of the pseudo 
data. 

"The inverse quantization circuit 19, the IDCT circuit 
21. and the frame/field DCT block rearrangement circuit 
22 execute each processing in accordance with the pic- 
ture data composed of the pseudo data, and supplies 
the processing results to the computing unit 23. 

The prediction mode S6, the movement vector S5 
the prediction flag S7, and the mask flag S9 used in the 
movement compensation circuit 24 are output at the 
time when the whole processing of the macroblock "2" 
completes. In this case, the whole processing is defined 
as generation of pseudo data up to the block "2-6". 
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As described above, because the macroblock "2" is 
interrupted by the error start code D ES and thereby, 
unusual picture data is processed, the control is made 
so that the unusual picture data does not affect repro- 
duction due to copying of a predicted picture. Copying of 
the predicted picture is a processing performed by 
means of the prediction mode S6, the movement vector 
S5, the prediction flag S7, and the mask flag S8. and 
moreover using the movement compensation circuit 24 
and the computing unit 23. 

The predicted picture S1 1 thus generated includes 
the predicted picture at the spatially same position as 
the forward picture as described in the previous section 
(steps SP32 to SP33), the predicted picture at the spa- 
tially same position as one frame before in the display 
time (steps SP35 to SP37), the predicted picture imme- 
diately before a macroblock interrupted by the error 
start code D ES and obtained by means of the prediction 
mode S6, the movement vector S5. and the prediction 
flag S7 of a macroblock being predicted (steps SP38 to 
SP39), and the predicted picture obtained by using the 
prediction mode S6, the movement vector S5. and the 
prediction flag S7 designated by a processed macrob- 
lock header (steps SP40 to SP42). 

The variable-length decoding circuit 18 obtains the 
prediction mode S6. the movement vector S5, and the 
prediction flag S7 for obtaining these predicted pictures 
SV, and outputs them to the movement detection circuit 
24.' Moreover, in this case, the designation of the mask 
flag S9 shows "presence of mask" (that is, "1"). 

In this connection, when the macroblock "2" is com- 
posed of only the data in the present picture without 
using prediction, the procedure is changed so as to gen- 
erate a predicted picture by means of the prediction 
mode S6. the movement vector S5. and the prediction 
flag S7 of adjacent macroblock. 

The movement compensation circuit 24 generates 
a predicted picture according to the flags as shown in 
Fig. 11. G- Moreover, the computing unit 23 adds and 
outputs the pseudo picture data S10 input through the 
inverse quantization circuit 19 or the like and the pre- 
dicted picture S1 1 input from the movement compensa- 
tion circuit 24. However, because "presence of mask" is 
designated by the mask flag S9, the picture data S10 is 
not used for calculation but the predicted picture S1 1 is 
directly output and serves as the output reproduced pic- 
ture S12. 

According to the above constitution, it is possible to 
realize a picture data decoding apparatus capable of 
. operating an uncompleted macroblock delimited by the 
error start cede D ES without damaging the operations of 
the internal circuits of the decoding circuit 16 which 
operate in blocks or macroWocks. Moreover, this 
embodiment does not require any special timing control 
circuit for correctly operating the internal circuits. There- 
fore, it is not necessary to care about increase of the cir- 
cuftscale. . 

Moreover, because a reproduced picture is not 
affected by substituting a predicted picture for the pic- 



ture data part of an uncompleted macroblock to output 
the macroblock, rt is possible to realize a picture data 
decoding apparatus making it possible to obtain a pic- 
ture superior in quality compared to a conventional one. 

5 

(3) Other Embodiments 

In the above embodiment, the error start code D ES 
uses a 32-bit code expressed by "00000000 00000000 
w 00000000 00000001 10110100". However, the present 
invention is not limited to this, but any code including a 
synchronous code can be used. Moreover, the code 
length is not only limited to 32 bits, but a code with a 
length of more than 32 bits can be used. 
is Moreover, in the above embodiment the operation 
of the decoding circuit 16 is avoided from damaging by 
inserting the error start code D ES into a bit stream. How- 
ever, the present invention is not limited to this, but the 
error start code D ES can be used for other processing 
20 such as the special reproduction. 

Furthermore, in the above embodiment discrete- 
cosine-transformed data is decoded at the time of 
encoding. However, the present invention is not limited 
to this, but also can widely be applied to decode orthog- 
25 onally transformed data. 

Furthermore, in the above embodiment a video 
signal input through a recording medium 3 or transmis- 
sion line is decoded. However, the present invention is 
not limited to this, but also can be applied to decode an 
30 aural signal or a control signal in adefition to the video 

signal. , 
As described above, an uncorrectable error part of 
a digital signal or a data part including the uncorrectable 
error part is replaced with a special code including a 
35 synchronous code, and is output to the decoding 
means, so that it is possible to obtain a digital signal 
decoding apparatus which can confirm the presence of 
an error at the time of decoding and execute proper 
error processing. 
40 Moreover, when a predetermined-length data group 
constituting a digital signal is delimited by a predeter- 
mined code and uncompleted, the decoding means out- 
puts a predicted digital signal instead of a decoded 
signal of the uncompleted data group. Therefore, it is 
45 possible to obtain a digital signal decoding apparatus 
which can obtain an output signal not affected by the 
data group without adding a special circuit for process- 
ing the data group ' ■ 
While there has been described in connection with 
50 the preferred embodiments of the invention, it will be 
obvious to those skilled in the art that various changes 
arid modifications may be aimed, therefore, to cover in 
the appended claims all such changes and modifica- 
tions as fall within the scope of the invention. 

55 

Claims 

1 . A digital signal decoding apparatus, comprising: 

error detecting and correcting means for 
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inputting a digital signal through a transmission 
path, for correcting ami outputting an error part 
included in said digital signal, and for indicating the 
position of an uncorrectable error part by a flag sig- 
nal; 

data replacing means for replacing a digital 5 
signal part having the same data length as a spe- 
cial code including a synchronous code which is an 
uncorrectable error part indicated by said flag sig- 
nal or a data part including said uncorrectable error 10 
part with said special code, and for outputting the 
special code when said uncorrectable error part is 
included in a digital signal output from said error 
detecting and correcting means; and 

decoding means for inputting a digital signal 15 
output from said data replacing means, and for 
decoding said digital signal by means of said spe- 
cial code. 

2. The digital signal decoding apparatus according to 20 
claim 1 . wherein 

said data replacing means is provided just 
before a receiving buffer for storing said digital sig- 
nal. * 

3. The digital signal decoding apparatus according to 
claim 1 , wherein: 

said data replacing means provides; 

a code generating section for generating 
said special code at said uncorrectable error part so 
based on said flag signal and 

a replacing section for detecting the input of 
said special code, and for replacing a digital signal 
having a predetermined data length corresponding 
to the position where said special code is detected as 
among said digital signals with said special code. 

4. The digital signal decoding apparatus according to 
claim 1. wherein 

said special code is an error start code. 40 



20 



to a rear-stage circuit when all processings for said 
predeterrrfned-length data group are completed. 

7- Jhedrajtal signal decoding apparatus according to 
claim 6, wherein 

an output inhibiting flag for inhibiting the use 

• J2L ? eCOd6d Si9nal <* ^ signal is 

included in said various flag signals. 

8. 



9. 



5. A digital signal decoding apparatus for inputting a 
digital signal through a transmission path to gener- 
ate an output signal by means of a decoded signal 
of sari digital signal and a predicted digital signal, 4s 
comprising . 

decoding processing means for outputting 
said predicted digital signal instead of the decoded 
signal of a predetermined-length data group consti- 
tuting said digital signal when said data group is ^ 

delimited by a predetermined code and it is uncom- 
pleted. 

6. The digital signal decoding apparatus according to 
claim 5, wherein 55 

said decoding processing means has a vari- 
able-length decoding circuit, and said variable- 
length decoding circuit transmits various flag sig- 
nals used to generate said predicted digital signal 



The digital signal decoding apparatus according to 
claim 7, wherein • 

said variable-length decoding circuit inserts 

«, f ^° i 3ta int ° 3 deficient ° f said uncom- 
pleted data group so that the processing in a rear- 
stage circuit is completed when said uncompleted 
data group is inputted. 

The digital signal decoding apparatus according to 
claim 7, wherein 

the circuit located at the rear stage of said 
variable-length decoding circuit has a computing 
circuit for calculating a decoded signal of said dig- 
ital signal and said predicted digital signal so as to 
generate an output signal, and said computing cir- 
cu.t regards the value of said decoded signal corre- 
sponding to a predetermined-length data group as 
zero when the use of said decoded signal is inhib- 
ited by said output inhibiting flag. 

10. The digital signal decoding apparatus according to 
claim 7, wherein 

the circuit located at the rear stage of said 
variable-length decoding circuit has a computing 
circuit for calculating a decoded signal of said dig- 
ital signal and said predicted digital signal so as to 
generate an output signal, and said computing cir- 
curt does not use said decoded signal correspond- 
ing to a predetermined-length data group for 
operation when the use of said decoded signal is 
inhibited by said output inhibiting flag. 

11. The digital signal decoding apparatus according to 
claim 5 t wherein: 

said digital signal is a video signal; and 
said predicted digital signal is a picture at the 
spatially same position as a forward picture. 

12. The digital signal decoding apparatus according to 
. claim 5, wherein: - . , 

said digital signal is a video signal; and 

said predicted digital signal isa picture at the 
spatially same position as a predicted picture one 
frame before in the display time. 

13. "The digital signal decoding apparatus according to 
claim 5, wherein: 

said digital signal is a video signal; and 
said predicted digital signal is a picture 
immediately before said uncompleted data group 
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delimited by said predetermined code, and is 
obtained by means of various flag signals of a pre- 
dicted data group. 

14. The cfigital signal decoding apparatus according to s 
claim 5, wherein: 

said digital signal is a video signal; and 
said predicted digital signal is a picture 
obtained by means of various flag signals desig- 
nated by a header when the process of said header w 
part of said data group is finished. 

15. The digital signal decoding apparatus according to 
claim 5, wherein 

said predetermined code is an error start is 

code. 
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